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between the two VTs, that is, a CRBBB pattern (VT1) and ICRBBB pattern (VT2), respectively. The intracardiac electrograms during VT1
revealed that the His bundle and Purkinje potentials were recorded with a sequence of P1! P2! His (Figure 1D). Although the pace
mapping did not completely match with VT2 (Figure 1C), the QRS morphology in the precordial leads was more likely a result of fusion
beats consisting of VT1 and VT2. Moreover, pacing at that site could trigger VT1, and the fact that the catheter ablation eliminated the
two VTs at that site suggests that the two VTs may have used a common pathway as part of the reentrant circuit. As a result, both VTs
were no longer inducible after the catheter ablation at that site. In general, the left posterior fascicle (LPF) runs inferiorly from the His
bundle and courses along the posterior papillarymuscle, and also the RBB runs along the lower portion of the septal band reaching themod-
erator band and then the anterolateral papillary muscle. We speculated that the reentrant circuits of VT1 and VT2 might have shared a
common pathway, and the circuit of VT2 might have involved the LPF and part of the RBB in the interventricular septal wall (Figure 1F).
Conflict of interest: none declared.
References
1. Rosenbaum MB, Elizari MV, Lazzari JO. The mechanism of bidirectional tachycardia. Am Heart J 1969;78:4–12.
2. Kuo JY, Tai CT, Lin YK, Yu WC, Chen SA. Bidirectional ventricular tachycardia after radiofrequency ablation of idiopathic left ventricular tachycardia. Pacing Clin Electro-
physiol 2001;24:1412–4.
CASE REPORT
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
doi:10.1093/europace/eup373
Online publish-ahead-of-print 27 November 2009
Pseudo-pacemaker syndrome in a young woman with first-degree
atrio-ventricular block
Patrice Carroz1*, Dominique Delay2, and Gre´goire Girod1
1Department of Cardiology, Centre Hospitalier du Centre du Valais (CHCVs), Hoˆpital de Sion, Avenue Grand-Champsec 80, 1950 Sion, Switzerland; and 2Department
of Cardiac Surgery, Centre Hospitalier du Centre du Valais (CHCVs), Hoˆpital de Sion, Avenue Grand-Champsec 80, 1950 Sion, Switzerland
* Corresponding author. Tel: þ41 21 314 00 57, Fax: þ41 21 314 00 13, Email: patrice.carroz@chuv.ch
First-degree atrio-ventricular (AV) block is defined as a PR interval longer than 200 ms. If too long, it can become clinically relevant
and may mimic a pacemaker syndrome. We report the case of a young woman with a long PR interval, probably congenital, with
episodes of syncope and dizziness since childhood. Pseudo-pacemaker syndrome is rare and is a Class IIa recommendation for a
pacemaker implantation. A dual-chamber pacemaker was implanted and short AV delay was programmed, with rapid clinical
improvement.
Introduction
First-degree atrio-ventricular (AV) block is defined as a delay in transmission of an impulse from the atria to the ventricles resulting in a
PR interval longer than 200 ms.1 It can be due to anatomical or functional impairment in the conduction system. It can be observed in
healthy children and athletes and is usually asymptomatic. However, in some cases, loss of AV synchrony because of a marked pro-
longation of the PR interval may cause important haemodynamic alterations, with subsequent decrease in cardiac output and symp-
toms of heart failure, mimicking a pacemaker syndrome, so-called ‘pseudo-pacemaker syndrome’.
Case
A 40-year-old female consulted the emergency department for nausea, vomiting, and syncope in the setting of gastroenteritis for 2
days. Her clinical history revealed dizziness, palpitations, and several episodes of syncope at rest during childhood. She also men-
tioned experiencing dyspnoea on exertion for a few years. The physical examination revealed only neck vein distension with inter-
mittent ‘a canon waves’ without other signs of heart failure. Heart rate and blood pressure were normal. The electrocardiogram
(ECG) showed a first-degree AV block with a PR interval of 480 ms (Figure 1). The echocardiography, coronary angiogram, and
cardiac magnetic resonance imaging were all normal. Auto-immune, endocrinologic, metabolic, and serological investigations
were equally normal. The exercise test with Bruce’s protocol was maximal for load (10.2 METs) but submaximal for heart rate
(157 bpm, 87% of theoretic maximal heart rate) and was stopped for reason of dyspnoea. Electrocardiogram during stress test
showed constant PR interval (Figure 2) with gradual shortening of the RR interval, leading to a certain degree of chronotropic insuf-
ficiency. Complete electrophysiological study was not available in our hospital, but we performed rapid atrial stimulation. This
revealed a Wenckebach point at 130 bpm and a 2:1 AV block point at 150 bpm. After 1 mg atropine, Wenckebach block appeared
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Figure 2 Twelve-lead ECG of the exercise test showing constant PR interval with gradual shortening of
the RR interval. The QRS complex following the corresponding P-wave is shown by the black arrows.
Figure 1 Twelve-lead ECG at rest showing first-degree AV block with a PR interval of 480 ms. The QRS
complex following the corresponding P-wave is shown by the black arrows.
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at 160 bpm and 2:1 AV block at 180 bpm. Finally, there were several episodes of Wenckebach and 2:1 AV block during night time
on Holter data.
Discussion
Our patient showed a pseudo-pacemaker syndrome in the setting of a marked prolonged PR interval. Electrophysiological obser-
vations suggested a block at the level of the AV node site, probably congenital. When marked first-degree AV block causes atrial
systole in close proximity to the preceding ventricular systole, signs and symptoms similar to the pacemaker syndrome may
occur.2 With marked first-degree AV block, atrial contraction occurs before complete atrial filling, ventricular filling is compromised,
and an increase in pulmonary capillary wedge pressure and a decrease in cardiac output follow. The symptoms related by our patient
are in relation to this AV asynchrony. A dual-chamber pacemaker was implanted (right atrial and high septum leads) with both clinical
and echocardiographic improvement after short AV delay was programmed. Indeed, palpitations, dizziness, dyspnoea, and syncope
totally disappeared.
Conclusion
Small uncontrolled trials have suggested some symptomatic and functional improvement by AV pacing of patients with prolonged PR
intervals .300 ms by decreasing the time for AV conduction.3 These same principles also may be applied to patients with type I
second-degree AV block who experience haemodynamic compromise due to loss of AV synchrony, even without bradycardia. Per-
manent pacemaker implantation is actually a Class IIa recommendation for first-degree AV block with symptoms similar to those of
pacemaker syndrome or haemodynamic compromise.1
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